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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a novel composition fortransdermal administration of an estrogen, a progestin 
or a mixture thereof. The invention reveals a pharmaceutical formulation with good cosmetic properties and low irritation 
potential, useful for hormone replacement therapy (HRT) by transdermal route. A formulation that administers 17-p- 
estradiol and norethindrone acetate, at a permeation rate that would ensure therapeutically effective systemic concen- 
tration, containing defined amounts of chemicals that minimize the barrier characteristics of the most uppermost layer 
of the epidermis and provide sustained permeation rate. Said chemicals are: fatty alcohols such as lauryl alcohol, n- 
decanol, oleyl alcohol, etc. and diethylene glycol monoethyl ether in a ternary vehicle composite consisting of ethanol, 
propylene glycol and water. 

BACKGROUND OF THE INVENTION 

[0002J While there are many patents and publications available which relate to the transdermal administration of 
steroid drugs, and the use of penetration enhancer, the applicant is unaware of any prior art which relates to the 
enhancer and vehicle composition of a semisolid dosage form disclosed herein and to use such composition in the 
transdermal administration of estrogen, progestin or a mixture thereof. 

[0003] The present invention relates to a novel composition based on enhancers combination in a vehicle composite 
for transdermal administration of steroid hormones alone or mixture thereof. A formulation that provides therapeutically 
useful concentrations of steroid hormones such as estradiol and norethindrone for hormone replacement therapy. 
[0004] When the ovaries do not function properly due to age i.e. menopause or disease or have been removed, the 
consequent lack of endogenous estradiol may produce a number of symptoms, such as hot flushes, pain and increased 
hypocalcemia which may eventually lead to osteoporosis. 

[0005] One possibility of avoiding or alleviating these symptoms is by hormone replacement therapy i.e. by prescrib- 
ing a compensatory doses of estrogen to the patient. 

[0006] The serum levels of estradiol required for clinical efficacy have been reviewed by M.S. Powers et al. in Am. 
J. Obstet. Gynecol. Vol. 1 52 n. 8 (1 985), pages 1 099-1 06 between 40-60 pg/ml. This range of values are the physiologic 
serum levels of the premenopausal women during the early follicular phase. 

[0007] Various methods or dosage forms are in use or have been proposed for the estradiol replacement therapy e. 
g. tablets, injectable, implants and transdermal devices (patches or gel) etc., 

[0008] Oral therapy, using tablets is well accepted by the patient. However estradiol is rapidly metabolized during 
the liver first pass inactivation generating estrone. Thus, a high dose of estradiol is necessary to achieve clinical ap- 
propriate estradiol serum levels and as a consequence, high estrone serum levels are produced above physiological 
values. Absorption via the gastrointestinal tract results in enhanced delivery of the circulating estrogen to the liver, 
where much of it is metabolized to inactive conjugates, and only a fraction of the active hormone enter general circu- 
lation. The liver responds to this enhanced delivery with increased protein and lipid metabolism, and these activities 
may carry potential risks. 

[0009] Examples of these changes include enhanced hepatic synthesis of renin substrates, sex hormone-binding 
globulin, and changes in cholesterol and lipid lipoprotein metabolism. 

[0010] The use of parenteral injections and implants or pellets while avoiding the first pass metabolization is much 
less convenient for the patient, then these dosage forms are not popular. 

[0011] The estradiol transdermal administration is the cutaneous delivery device which delivers estradiol into the 
systemic circulation via the stratum corneum at a constant rate. Clinical studies shows beneficial effects of transdermal 
estradiol on plasma. 

[0012] Gonadotropins, maturation of the vaginal epithelium, metabolic parameters of bone resorption and meno- 
pausal symptoms (hot flushes, sleep disturbance, genitourinary discomfort and mood attention) appear to be compa- 
rable to those of oral and subcutaneous estrogens, while the undesirable effects of oral estrogen on hepatic metabolism 
are avoided (J.A. Balfour et al. in DRUGS 40, n. 4 (1990), pages 561-582). 

[0013] The physicians normally prescribe a progestin combining estrogen to postmenopausal women who have not 
undergone hysterectomy. Unopposed estrogen cause endometrial hyperstimulation, which lead to irregular vaginal 
bleeding, endometrial hyperplasia and cancer. Only progestin addition can protect the endometrium while maintaining 
the beneficial effects of estrogen on symptoms and the skeleton. 

[0014] According to the literature, the transdermal dose of norethindrone acetate required to oppose estrogen hy- 
perstimulation. of the endometrium is about 200-300 ng/day (M.J. Whitehead et al. in "The Lancet 335 (1990), pages 
310-311). 

[0015] Transdermal estradiol must be administered continuously or in 28 day cycle, consisting of three weeks treat- 
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ment followed by a one week treatment free interval (during which vaginal bleeding may occur). 
[0016] Continuous therapy may be particularly suitable for women who have undergone hysterectomy or those symp- 
toms of estrogen deficiency occur during free intervals. 

[0017] Additional progestin treatment should be taken by patients with an intact uterus for 1 0 to 15 consecutive days 
5 of each month. 

[0018] Withdrawal bleeding will usually occur at the end of each phase of progestin therapy whether estrogen treat- 
ment is cyclical or continuous. 

[0019] Continuous / combined therapy (continuous estrogen with continuous progestin) has the advantage of not 
causing withdrawal bleeding. 

10 [0020] Transdermal administration of drugs offers several therapeutic and compliance advantages over the more 
traditional routes of administration. A major drawback of this therapy however, is the limitation of the amount of drug 
that can be transported across the skin. This limitation is due to several factors. Since the skin is a protective barrier 
by nature, the rates of transport of most compounds through the skin is quite slow. It is generally accepted that a surface 
of patch beyond 50-100 sqcm would result in difficulty of application. Therefore the application of a transdermal sem- 

15 isolid dosage form such as a gel, cream, ointment, liquid, etc., augment the patient's compliance and the surface of 
application can be extended 

[0021] In order to overcome the barrier properties of the stratum corneum and facilitate the percutaneous absorption 
of the active agent, many compounds are described as penetration enhancer, such as, azone, glycol, pyrrolidone, fatty 
alcohol, fatty acid and ester thereof, etc, mentioned by Mollgaard in "Pharmaceutical Skin Penetration Enhancement", 
20 Marcel Dekker, New York 1 993, pages 229-242. 

[0022] EPA 0 367 431 discloses that aliphatic alcohols such as isopropyl alcohol and isobutyl alcohol that are com- 
monly used in topical transdermal formulation thus, enhance the rate of transdermal delivery of steroid drugs. 
[0023] EP 0 573 133 claims a transdermal device which contains gestodem in combination with one or more estro- 
gens. It is also described the addition of transdermal penetration enhancers. 

[0024] FR 2 51 8 879 claims a medicament based of estradiol for postmenopausal treatment. This simple medicament 
is an hydroalcoholic gel where estradiol is dissolved in the above mentioned vehicles and is appointed to administer 
estradiol by transdermal route. 

[0025] EPA 0 279 977 describes a transdermal device for administering progesterone and an estradiol ester alone 
or in combination, utilizing a polymer matrix which has the drug(s) with a penetration enhancer such as sucrose mono- 
cocoate, glycerol monooleate, sucrose monolaurate, glycerol monolaureate, etc. 

[0026] USP 5 023 084 claims a transdermal estrogen/progestin device comprising a polymeric layer made from 
polymer adhesive such as polyacrylic, silicone or other suitable polymer adhesives and decyl alcohol as penetration 
enhancer. 

[0027] GB 2 208 147 A discloses a transdermal reservoir type with controlled membrane for the administration of 
estrogen and progestin, containing ethanol as an agent that enhances the percutaneous absorption. 
[0028] WO 90/11 064 discloses a skin penetration enhancer composition for estrogen and progestin or a mixture 
thereof. The composition contains diethylene glycol monoethyl or monomethyl ether in addition to propylene glycol 
monolaurate, methyl laurate or the like. 

[0029] None of the above mentioned inventions or publications report a study of lauryl alcohol together with diethylene 
glycol monoethyl ether in a ternary vehicle composite in a semisolid dosage form, designed to administer estradiol and 
norethindrone acetate simultaneously by the transdermal route. 

[0030] One object of the present invention is to obtain a transdermal formulation that could deliver, at controlled 
rates, both an estrogen and progestin combined with appropriate permeation enhancers. This is very important since 
it is well known that transdermal permeability is mainly influenced by both physicochemical properties of the permeants 
and by the interaction of the permeants with the enhancers. Therefore a given enhancer could prove to be very adequate 
for an hormone and simultaneously would not increase the permeability of the other hormone. This is well illustrated 
by Chien, in its chapter on "Development Concepts and Practice in Transdermal Therapeutic Systems" in Transdermal 
Therapeutic Systemic Medications, Marcel Dekker Inc., New York, 1989, pages 25-81 , who state that a penetration 
enhancer increases the permeation of different compound to different degree. 

[0031] There has not been known an enhancer or combination thereof which shows the transdermal penetration 
enhancement effect for any active agent or drug. As an example we can quote results of this author as therein below 
indicated: 
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[0032J Additionally, another argument in favor of our position is sustained when the results reported by Chien are 
analyzed. He published the dependence of the enhancement factor for the skin permeation of progesterone on the 
alkyl chain length of saturated fatty acid in "Transdermal Therapeutic Systemic Medications". He found the major en- 
hancement effect using caproic acid (C8) , however the same author discloses in US P 5 1 45 682 that the better en hancer 
for estradiol is decanoic acid (C10). These results lead us to attain the same conclusion of Chien in "Transdermal 
Controlled Systemic Medications", Marcel Dekker, New York 1987, pages 25-81, that concludes that the efficacy of 
skin penetration enhancer for a specific active agent, is function of the type, concentration and, how the penetration 
enhancer release from the devices. 

[0033] The prior art presented herein clearly prove that at least for steroid compounds, as shown in the present 
patent application, there is no such an universal penetration enhancer composition and the adequate permeation rate 
across the skin can be achieved only by testing different types of compounds at different concentrations. 
[0034] Although prior art was useful for the theoretical approach, the results emerged from the careful investigation 
of multiple variables. 

SUMMARY OF THE INVENTION 

[0035] It has been surprisingly discovered that it is possible to achieve a therapeutically effective, sustained and 
controlled penetration rate of the steroid hormones into the skin with the aid of the inventive means. 
[0036] A semisolid dosage form which provides a therapeutically effective transdermal delivery of estrogen or syn- 
thetic progestin, or mixture thereof, is claimed. 

[0037] It has been discovered surprisingly that the formulation discloses herein, exerts higher permeation rate under 
non occlusive conditions. On the contrary, the permeation rate from Oestrogel R . (Besins Iscovesco) exhibits higher 
values when the in vitro permeation studies are conducted in occlusive condition. 

[0038] Surprisingly it has discovered that in the administration of norethindrone acetate, the lauryl alcohol acts as 
the most adequate enhancer. Thus, higher permeation ratio norethindrone acetate /- estradiol is achieved using lauryl 
alcohol at the same concentration ratio norethindrone acetate / estradiol in the formulation. 
[0039] It has found that when estradiol and norethindrone acetate are combined, an interference in the permeation 
process occurs between both active agents. 

[0040] Surprisingly, it has found that lauryl alcohol is a good penetration enhancer for early times and diethylene 
glycol monoethyl ether is a good penetration enhancer for late times. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] In figure 1 there are represented in diagram the experimentally tested values of estradiol serum level versus 
time, reported in table VII, obtained by use of example 1 transdermal formulation. 

[0042] In figure 2 there are represented in diagram the experimentally tested values of norethindrone serum level 

versus time, reported in table VIII, obtained by use of example 1 transdermal formulation. 

[0043] Figure 3 an apparatus "Hanson P/N 57-VC" (vertical diffusion cell) is schematically represented 3 wherein: 

1 = cell receptor 

2 = donor chamber (dosage area) 

3 = top plate 

4 = dosage wafer 

5 = clamp 

6 = membrane 

7 = water jacket 

8 = sample point 

9 = stirring helix 

10 = magnetic stirrer 

11 = sample tube 

12 = sample probe from microette 

13 = cell level line 

14 = media replace tube 

[0044] Typical cell dimensions are: orifice 15 mm, volume 7 ml. 



EP0 811 381 B1 



DETAILED DESCRIPTION OF THE INVENTION 

[0045] An objective of this invention is to provide a formulation which shows adequate transdermal penetration en- 
hancement effect for many steroid compounds such as estradiol, norethindrone or a mixture thereof. 
[0046] The main objective of this invention is to provide a gel which shows adequate and effective transdermal 
penetration enhancement for estradiol or norethindrone acetate, or a mixture thereof. 

[0047] Accordingly, it is an object of the present invention to provide a skin permeation enhancer composition com- 
prising of a first component that is a fatty alcohol given by the formula CH3-(CH2)n-CH20H, in which n is an integer 
from 8 to 1 6, preferably 8 to 1 2, most preferably 1 0; and a second component that is a monoalkyl ether of diethylene 
glycol, preferably diethylene glycol monoethyl ether or diethylene glycol monomethyl ether and most preferably dieth- 
ylene glycol monoethyl ether, in a vehicle or carrier composition, integrated by an alkanol having from 2 to 4 C atoms, 
preferably ethanol; a polyalcohol, preferably propylene glycol and water. 

[0048] It has been discovered that in a transdermal formulation comprising estradiol and norethindrone acetate as 
active agents; lauryl alcohol and diethylene glycol monoethyl ether as penetration enhancers, in a ternary vehicle 
composite comprised of ethanol, propylene glycol and water, using a polymer or copolymer of acrylic acid, preferably 
Carbomer R as gelling forming, provides therapeutically effective serum concentration of both hormones throughout a 
24 hours period. 

[0049] As it is concludes when a bioavailability study of the above mentioned formulation was carried out in post- 
menopausal women volunteers. 

[0050] Although the mechanism of such stratum corneum effect in the present invention is not fully clear by the 
scientific knowledge up to now, it can be understood as follows: 

[0051] The fatty alcohol is mainly distributed to the stratum corneum because of its lipophilicity and interacts with 
the stratum corneum lipids. 

[0052] The diethylene glycol monoethyl ether dissolves both an hydrophilic and a lipophilic active agents therein and 
facilitates the penetration of the active agents to the skin. 

[0053] A lower monohydric alcohol, such as ethanol, also has a function to increase the stratum corneum liquid 
fluidity or a function to extract lipids from the stratum corneum. 

[0054] Propylene glycol, a widespread pharmaceutical vehicle, acts as a cosolvent of the drugs hence increase the 
solubility of the active agent in the formulation and solvated the intracellular keratin of the stratum corneum and thus 
enhanced drug mobility 

[0055] Water serves to augment the solubility of a hydrophilic active agent in the formulation and accelerate the 
release of lipophilic active agent from the formulation in addition to a skin hydration. 

[0056] A polymer or copolymer of acrylic acid, such as Carbomer R acts as a gelling formi ng and facilitates the release 
of lipophilic active agent and penetration enhancer. 

[0057] A tertiary amine, such as triethanolamine, has the function to thicken and neutralize the system. 

[0058] This invention relates to a novel composition for transdermal application to humans and methods for providing 

therefrom a controlled dosage of estradiol and norethindrone acetate. The novel composition comprises estradiol and 

norethindrone acetate or a mixture thereof in a gel dosage form optimized for the adequate permeation rate so that 

the concentration of drugs in the blood serum of the patient is maintained within levels desirable for optimum clinical 

efficacy. 

[0059] The therapeutically effective daily dose is about 40-50 fig/day of estrogen based on 17-p-estradiol and is 
about 200-250 ng/day of progestin based on norethindrone acetate on the basis of the prior art. (Powers 1985 and 
Whitehead 1990). 

[0060] Surprisingly when we combined estradiol and norethindrone acetate an interference in the permeation process 
was found. This interference was not mentioned in prior art that discloses about combined transdermal administration 
of estrogen and progestin. 

[0061 ] It is by no means obvious that a particular synthetic progestin could be effectively administered transdermal^ 
with or without a penetration enhancer, and essentially in a sufficient amount to counteract the estrogen endometrial 
hyperplasia. 

[0062] Use of combination of two or more of the skin penetration enhancer compounds frequently result in superior 
effects, such as greater transdermal absorption, but it is presently herein that the combination of penetration enhancers 
resulted in controlled and sustained percutaneous absorption of the hormones throughout a 24 hs. period. 
[0063] The scientific literature states that a true synergistic effect is achieved when the combination of penetration 
enhancers elicits a greater effect than the individual components used alone. 

[0064] It has found that lauryl alcohol exerts higher enhancement factor in the early times, while it has found that 
diethylene glycol monoethyl ether enhances the permeation rates of the hormones in the later times. Moreover a 
mixture of the above mentioned penetration enhancers conduct us to provide adequate and sustained hormone serum 
levels throughout a 24 hs. period, as it is demonstrated in the bioavailability study in postmenopausal women reported 
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herein. 

[0065] In the preferred embodiment of the present invention, the estradiol and norethindrone acetate are dissolved 
in said gel dosage form as pharmacologically active agents in amount comprised from 0.02 to 0.09% (w/w), preferably 
0.04 to 0.07% (w/w) and most preferably 0.06% (w/w) for estradiol; and from 0.30 to 1 .50% (w/w), preferably 0.60 to 
1 .20% (w/w) and most preferably 1 .20% (w/w) for norethindrone acetate. The fatty alcohol selected, lauryl alcohol, is 
comprised from 0.40 to 6.00% (w/w), preferably 1 .00 to 4.00% (w/w) and most preferably 2.00% (w/w) and diethylene 
glycol monoethyl ether is comprised from 1 .00 to 15.00% (w/w), preferably 2.50 to 10.00% (w/w) and most preferably 
5.00% (w/w). 

[0066] The active agents and the compounds which enhances the hormones penetration rate are dissolved in a 
ternary vehicle composite integrated by an alkanol having 2-4 C atoms preferably ethanol; a polyalcohol, preferably 
propylene glycol and purified water. 

[0067] Thus, the finished formulation comprises: estradiol in amount from 0.02 to 0.09% (w/w), preferably 0.04 to 
0.07% (w/w) and most preferably 0.06% (w/w); norethindrone acetate from 0.30 to 1.50% (w/w), preferably 0.60 to 
1 .20% (w/w) and most preferably 1 .20% (w/w); lauryl alcohol from 0.40 to 6.00% (w/w), preferably 1.00 to 4.00% (w/ 
w) and most preferably 2.00% (w/w); diethylene glycol monoethyl ether from 1 .00 to 15.00% (w/w), preferably 2.50 to 
10.00% (w/w) and most preferably 5.00% (w/w); ethanol in amount from 20.00 to 65.00% (w/w), preferably 30.00 to 
55.00% (w/w) and most preferably 44.49% (w/w); propylene glycol from 1 .00 to 1 2.00% (w/w), preferably 3.00 to 9.00% 
(w/w) and most preferably 6.00% (w/w) and water from 20.00 to 65.00% (w/w), preferably 30.00 to 55.00% (w/w) and 
most preferably 39.45% (w/w). Finally, the other components to complete the formulation are: carbomer in amount 
from 0.50 to 4.00% (w/w), preferably 1 .00 to 2.50% (w/w) and most preferably 1 .20% (w/w); Triethanoiamine in amount 
from 0.05 to 1 .00% (w/w), preferably 0.1 0 to 0.60% (w/w) and most preferably 0.40% (w/w) and flavouring agents in 
amount from 0.05 to 0.50% (w/w), preferably 0.1 0 to 0.30% (w/w) and most preferably 0.20% (w/w). 
[0068] Optionally the formulation can comprise E.D.T.A. (ethylenediaminotetraacetic acid) in amount up to 0.2% by 
weight on the total weight of the formulation, as an antioxidant additive. 
[0069] The percentage is based on the total weight of the said gel dosage form. 

DEFINITION OF TERMS 

[0070] "Penetration enhancement' or "permeation enhancement" as used herein relates to an increase in the per- 
meability of skin to a pharmacologically active agent, i.e., so as to increase the rate at which the drug permeates 
through the skin and enters the bloodstream. The enhanced permeation effected through the use of such enhancers, 
and in particular, through the use of the enhancer composition of the present invention, can be observed by measuring 
the rate of diffusion of drug through animal or human skin using a diffusion cell apparatus as described in the examples 
herein. 

[0071] An "effective" or an "adequate" permeation enhancer as used herein means a permeation enhancer that will 
provide the desired increase in skin permeability and correspondingly, the desired depth of penetration, rate of admin- 
istration, and amount of drug delivered. 

[0072] By "transdermal" delivery, applicants intend to include both transdermal (or "percutaneous") and transmucosal 
administration, i.e., delivery by passage of a drug through the skin or mucosal tissue and into the bloodstream. 
[0073] "Carriers" or "vehicles" as used herein refer to carrier materials suitable for transdermal drug administration, 
and include any such materials known in the art, e.g., any liquid, gel, solvent, liquid diluent, solubilizer, or the like, which 
is non toxic and which does not interact with other components of the composition in a deleterious manner. Examples 
of suitable vehicles for use herein include water, alcohols, polyalcohols, and glycols. 

[0074] By the term "pharmacologically active agent" or "drug" as used herein is meant any chemical material or 
compound suitable for transdermal or transmucosal administration which induces a desired systemic effect. 
[0075] By "therapeutically effective" amount of a pharmacologically active agent is meant a non toxic but sufficient 
amount of a compound to provide the desired therapeutic effect. 

[0076] The term "occlusive condition" used for the experimental tests carried out with the apparatus described in 
figure 3, means that the donor chamber (2) of the diffusion is closed by the top plate (3) i.e. not in communication with 
the external air. On the contrary the term "non occlusive condition" means that the top plate (3) has a hole allowing 
the free interaction between the formulation to be tested and the external air permitting the evaporation of the volatile 
solvents. 

EXAMPLES 

[0077] The following examples are in illustration of the invention and are not intended to be limiting. 
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EXAMPLE 1 

[0078] The estrogen hormone is preferably the naturally occurring estrogen 1 7-0-estradiol. Other estrogenic steroid 
hormones can be used in partial or complete replacement of 1 7-p-estradiol. For example an ester which is biologically 

5 compatible and can be absorbed effectively transdermally. The estradiol esters can be, illustratively estradiol-3,1 7-dia- 
cetate; estradiol-3-acetate; estradiol-17-acetate; estradiol-3,1 7-divalerate; estradiol-3-valerate; estradiol-17-valerate; 
3-mono, 17-mono and 3,17-dipropionate esters, corresponding cypionate, heptanoate, benzoate and the like esters; 
ethynil estradiol; estrone and other estrogenic steroids and derivatives thereof that are possible to administer by 
transdermal route. Combinations of the above mentioned steroids can be used. 

10 [0079] It is presently preferred norethindrone acetate as progestin. Other progestin can be used from norethindrone, 
norgestimate, medroxiprogesterone, progesterone, progesterone acetate, norgestrel, chlormadinone, gestadene etc.. 
[0080] Lauryl alcohol and diethylene glycol monoethyl ether are preferably the permeation enhancers compounds. 
[0081] Other enhancing agents can be used instead of lauryl alcohol. Other suitable agents such as n-decanol, oleyl 
alcohol, etc., could be suggested to those skilled in art in view of the disclosures herein, 

15 [0082] A gel containing estradiol 0.06% (w/W), norethindrone acetate 1 .20% (w/w) (ratio norethindrone acetate/es- 
tradiol 20:1), lauryl alcohol 2.00% (w/w), diethylene glycol monoethyl ether 5.00% (w/w), ethanol 44.53% (w/w), pro- 
pylene glycol 5.99% (w/w), purified water 39.43% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.39% (w/w), flavour- 
ing agents 0.20% (w/w) was prepared in a 250 ml vessel, dispersing the carbomer in the total quantity of purified water 
by stirring at room temperature with a mixing equipment at 300 rpm to avoid lumps and air bubble entrapment. Carbomer 

20 was slowly poured and sprinkled into the water. After 1 hour, the propylene glycol was added with continuous mixing 
to homogenize. Meanwhile, the ethanolic phase was prepared in another vessel, dissolving estradiol, norethindrone 
acetate, lauryl alcohol, diethylene glycol monoethyl ether and the flavouring agents in the total quantity of ethanol. 
Then, the ethanolic phase was poured into the water phase and it was stirred at 300 rpm until homogeneity. Finally, 
while stirring, the triethanolamine was added. 

25 

EXAMPLE 3 

[0083] A gel containing estradiol 0.015% (w/w), norethindrone acetate 0.450% (w/w), (ratio norethindrone acetate/ 
estradiol = 30:1), lauric acid 1 .00% (w/w), diethylene glycol monoethyl ether 5.07% (w/w), ethanol 43.54% (w/w), pro- 
30 pylene glycol 4.99% (w/w), purified water 43.54% (w/W), carbomer 1 .20% (w/w), triethanolamine 0.20% (w/w) prepared 
according the technique described in example 1. 

EXAMPLE 4 

35 [0084] A gel containing lauryl alcohol instead of lauric acid, wherein the composition is: estradiol 0.015% (w/w), 
norethindrone acetate 0.45% (w/w), (ratio norethindrone acetate/estradiol = 30:1), lauryl alcohol 1 .00% (w/w), dieth- 
ylene glycol monoethyl ether 5.07% (w/w), ethanol 43.52% (w/w), propylene glycol 4.99% (w/w). purified water 43.52% 
(w/w), carbomer 1 .20% (w/W), triethanolamine 0.24% (w/w) prepared according the technique described in example 1 . 

40 EXAMPLE 5 

[0085] A gel containing estradiol 0.06% (w/w), ethanol 48.80% (w/w), propylene glycol 6.06% (w/w), purified water 
43.28% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.40% (w/w), flavouring agents 0.20% (w/w) prepared according 
the technique described in example 1 . 

45 

EXAMPLE 6 

[0086] A gel containing norethindrone acetate 1 .20% (w/w), ethanol 48.22% (w/w), propylene glycol 6.06% (w/w), 
purified water 42.69% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.43% (w/w), flavouring agents 0.20% (w/w) 
so prepared according the technique described in example 1 . 

EXAMPLE 7 

[0087] A gel containing estradiol 0.06% (w/w), norethindrone acetate 1.20% (w/W), (ratio norethindrone acetate/ 
55 estradiol = 20:1), ethanol 48.19% (w/w), propylene glycol 5.98% (w/w), purified water 42.72% (w/w), carbomer 1 .20% 
(w/w), triethanolamine 0.43% (w/w), flavouring agents 0.22% (w/w) prepared according the technique described in 
example 1 . 
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EXAMPLE 8 

[0088] A gel containing basically the same formulation of example 5, but with the addition of lauryl alcohol and di- 
ethylene glycol monoethyl ether as penetration enhancer. Thus the composition is: 

5 

Estradiol 0.06% (w/w), lauryl alcohol 2.00% (w/w), diethylene glycol monoethyl ether 5.00% (w/w), ethanol 45.22% 
(w/w), propylene glycol 5.96% (w/w), purified water 39.96% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.40% 
(w/w), flavouring agents 0.20% (w/w) prepared according the technique described in example 1 . 

10 EXAMPLE 9 

[0089] A gel containing basically the same formulation of example 6, but with the addition of lauryl alcohol and di- 
ethylene glycol monoethyl ether as penetration enhancer. Thus the composition is: 

is Norethindrone acetate 1 .20% (w/w), lauryl alcohol 2.01% (w/w), diethylene glycol monoethyl ether 5.02% (w/w), 
ethanol 44.52% (w/w), propylene glycol 6.00% (w/w), purified water 39.46% (w/w), carbomer 1 .20% (w/w), trieth- 
anolamine 0.39% (w/w), flavouring agents 0.20% (w/w) prepared according the technique described in example 1 . 

EXAMPLE 10 

20 

[0090] A gel containing estradiol 0.06% (w/w), norethindrone acetate 1.20% (w/w), (ratio norethindrone acetate/ 
estradiol = 20:1), lauryl alcohol 2.00% (w/w), ethanol 50.32% (w/w), purified water 44.61% (w/w), Carbomer 1 .20% (w/ 
w), triethanolamine 0.40% (w/w), flavouring agents 0.21 % (w/w) prepared according the technique described in exam- 
ple 1. 

25 

EXAMPLE 11 

[0091] A gel containing estradiol 0.06% (w/w), norethindrone acetate 1.21% (w/w), (ratio norethindrone acetate/ 
estradiol = 20:1 ), diethylene glycol monoethyl ether 5.02% (w/w), ethanol 48.60% (w/w), purified water 43.33% (w/w), 
30 carbomer 1 .20% (w/w), triethanolamine 0.38% (w/w), flavouring agents 0.20% (w/w) prepared according the technique 
described In example 1 . 

EXAMPLE 12 

35 [0092] A gel containing estradiol 0.03% (w/w), norethindrone acetate 0.60% (w/w), (ratio norethindrone acetate/ 
estradiol = 20:1), diethylene glycol monoethyl ether 5.00% (w/w), ethanol 45.83% (w/w), propylene glycol 6.11% (w/ 
w), purified water 40.63% (w/w), Carbomer 1 .20% (w/w), triethanolamine 0.40% (w/w), flavouring agents 0.20% (w/w) 
prepared according the technique described in example 1 . 

40 EXAMPLE 13 

[0093] A gel containing basically the same formulation of example 12, but with the addition of n-decanol (n-decyla- 
Icohol) as penetration enhancer. Thus the composition is: 

45 Estradiol 0.03% (w/w), norethindrone acetate 0.60% (w/w), (ratio norethindrone acetate/estradiol = 20:1 ), n-deca- 

nol 1.00% (w/w), diethylene glycol monoethyl ether 5.0% (w/w), ethanol 45.35% (w/w), propylene glycol 6.03% 
(w/w), purified water 40.21% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.40% (w/w), flavouring agents 0.17% 
(w/w) prepared according the technique described in example 1 . 

so EXAMPLE 14 

[0094] A gel containing basically the same formulation of example 12, but with the addition of oleyl alcohol as pen- 
etration enhancer Thus the composition is: 

55 Estradiol 0.03% (w/w), norethindrone acetate 0.60% (w/w), (ratio norethindrone acetate/estradiol = 20:1), oleyl 
alcohol 1.00% (w/w), diethylene glycol monoethyl ether 5.00% (w/w), ethanol 45.95% (w/w), propylene glycol 
5.01 % (w/w), purified water 40.77% (w/w), carbomer 1 ,22% (w/w), triethanolamine 0.22% (w/w), flavouring agents 
0.20% (w/w) prepared according the technique described in example 1 . 
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EXAMPLE 15 

[0095] A gel containing basically the same formulation of example 12, but with the addition of lauryl alcohol as pen- 
etration enhancer. Thus the composition is: 

Estradiol 0.03% (w/w), norethindrone acetate 0.60% (w/w), (ratio norethindrone acetate/estradiol = 20:1), lauryl 
alcohol 2.0% (w/w), diethylene glycol monoethyl ether 5.0% (w/w), ethanol 45.43% (w/w), propylene glycol 5.02% 
(w/w), purified water 40.29% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.20% (w/w), flavouring agents 0.21% 
(w/w) prepared according the technique described in example 1 . 

EXAMPLE 16 

[0096] A gel containing estradiol 0.06% (w/w), norethindrone 0.50% (w/w), (ratio norethindrone/estradiol about 8,3: 
1 ), lauryl alcohol 1 .99% (w/w), diethylene glycol monoethyl ether 4.98% (w/w), ethanol 44.75% (w/w), propylene glycol 
6.31% (w/w), purified water 39.62% (w/w), carbomer 1 .20% (w/w), triethanolamine 0.40% (w/w), flavouring agents 
0.19% (w/w) prepared according the technique described in example 1 . 

EXAMPLE 17 

[0097] A gel containing estradiol 0.061% (w/w), medroxiprogesterone acetate 0.297% (w/w), (ratio medroxiproges- 
terone acetate/estradiol about 4,8: 1 ), lauryl alcohol 1 .98% (w/w), diethylene glycol monoethyl ether 5.1 0% (w/w), eth- 
anol 44.98% (w/w), propylene glycol 5.96% (w/w), purified water 39.86% (w/w), carbomer 1 .20% (w/w), triethanolamine 
0.39% (w/w), flavouring agents 0.18% (w/w) prepared according the technique described in example 1 . 

IN VITRO PERMEATION STUDIES 

[0098] Furthermore, in vitro permeation experiments through abdominal guinea pig skin was made using the diffusion 
chamber that is schematically shown in figure 3. 

[0099] Female guinea pigs, 8 to 16 months of age were shaved on their abdominal skin 72 hs. before sacrifice by 
cervical dislocation. Only animals that showed absence of lesions were used. A section of full thickness abdominal 
skin was surgically excised and mounted between the sections of a vertical diffusion cell having 1 .77 sqcm of surface 
area, the epidermal facing up. A given amount of the pharmaceutical formulations exemplified above were spread over 
the epidermal layer whilst the dermal layer contact with a solution of sodium lauryl suffate (SDS), at 34°C. The appear- 
ance of the hormones in the inferior compartment (receptor phase) was monitored taking samples at given times and 
measured afterwards using a high performance liquid chromatography (HPLC) method. 

[01 00] The experiments were conducted in two different conditions: in occlusive condition with a glass stopper, which 
avoid the evaporating of the volatile solvents, and in non occlusive condition, whereas the stopper used allow the 
evaporation of the volatile solvents. 

[0101] The following tables illustrate the in vitro permeation results. 
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[0102] In Table II are depicted the results obtained using lauryl alcohol and lauric acid as permeation enhancer. 
[0103J Contrarily to the supposition of Brian and Waiters in "Pharmaceutical Skin Penetration Enhancement", Marcel 
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Dekker, New York 1993, that assumed that lauric acid is better enhancer than lauryl alcohol, by virtue of the results 
completed for naloxone. In our case it has found that both enhancers above mentioned achieve the same enhancement 
factor for estradiol, however surprisingly for norethindrone acetate the rate of permeation reached using lauryl alcohol 
was two folds higher. These results confirm our hypothesis that universal enhancer does not exist. 
[0104] Based upon these results we could estimate that our formulation with lauryl alcohol is able to administer in 
vivo higher permeation ratio norethindrone/ estradiol with the same concentration ratio norethindrone acetate/ estradiol 
in the formulation. 
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[0105] In Table III are depicted the In vitro permeation results obtained with examples 5 (estradiol only), 6 (norethin- 
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drone acetate only) and 7 (norethindrone acetate and estradiol) all the examples previously mentioned without en- 
hancers and the examples 8 (estradiol only), 9 (norethindrone acetate only) and 1 (norethindrone acetate and estradiol) 
containing penetration enhancers. 

[0106] These results clearly indicate the existence of an interference between the hormones in the permeation proc- 
s ess, because the 1 7-p-estradiol permeated from the combination gel is considerable less than the 1 7-p-estradiol per- 
meated from an estradiol gel. The norethindrone acetate permeated from the norethindrone acetate gel and from the 
combination gel are not significant different when not enhancer are included in the formulation, but surprisingly it has 
discovered a significant increase In the norethindrone acetate permeated values from the combination gel when pen- 
etration enhancers are included in the formulation. 
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[0107] In Table IV It is shown the enhancer composition effect. It has found that lauryl alcohol is a good penetration 
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enhancer at early time (8 hs), and diethylene glycol monoethyl ether is a excellent penetration enhancer at late times 
(1 6, 24 hs). Furthermore the association of lauryl alcohol and diethylene glycol monoethyl ether preferred in the present 
patent application provides sustained enhancement factor throughout a 24 hs period. 
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[01 08] In Table V are depicted the in vitro permeation results obtained with four formulations containing in its enhancer 
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composition diethylene glycol monoethyl ether only (example 12), diethylene glycol monoethyl ether and n-decanol 
(example 13), diethylene glycol monoethyl ether and oleyl alcohol (example 14) and diethylene glycol monoethyl ether 
and lauryl alcohol (example 15). 

[0109J Comparing the results obtained with examples 1 2 and 1 3, it has found that diethylene glycol monoethyl ether 
5 only and diethylene glycol monoethyl ether with the addition of n-decanol achieve the same enhancement factor for 
estradiol, however, for norethindrone acetate the rate of permeation reached using n-decanol was greater. 
[0110] Comparing the results obtained with examples 14 and 15, it has found that diethylene glycol monoethyl ether 
with the addition of oleyl alcohol and diethylene glycol monoethyl ether with the addition of lauryl alcohol achieve the 
same enhancement factor for estradiol, however, for norethindrone acetate the rate of permeation reached using lauryl 
10 alcohol was greater. 

[011 1] These results support our previous hypothesis that universal enhancer does not exist. 
[0112] The results obtained with examples 12, 13, 14 and 15 clearly shows that lauryl alcohol has the highest en- 
hancement factor for norethindrone acetate, and likewise oleyl alcohol reaches the highest enhancement factor for 
estradiol. 
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In Table VI it Is shown the in vitro permeation results obtained using the examples 16 and 17. These examples uses 
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estradiol in combination with norethindrone and medroxiprogesterone acetate as progestins respectively. 



17-P-ESTRADIOL AND NORETHINDRONE ACETATE BIOAVAILABILITY IN POSTMENOPAUSAL WOMEN 

5 [0113] The estradiol and norethindrone acetate permeation rate achieved with the transdermal formulation or com- 
position presented herein, was evaluated "in vivo" by measuring the estradiol and norethindrone serum levels in 8 
post-menopausal women, applying one daily dose of 5 gr. of the transdermal formulation described in example 1 , over 
the arms, forearms and shoulders. The duration of the study was 3 days, thus 3 dose application were applied. Blood 
samples were taken at 0 h (basal value), 2, 6, 12, 24, 30, 36, 48, 54, 60, and 72 hs after the initiation of the study. 

10 Estradiol and norethindrone serum levels were determined by time-resolved fluoroimmunoassay and by enzyme im- 
munoassay respectively. 

[0114] Tables VII and VIII and graphics of figure 1 and 2 illustrates the result obtained. 
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1. Pharmaceutical formulation in the form of a gel suitable for the transdermal administration of an active agent of 
the class of estrogens or of progestin class or of a mixture of both, comprising: 

5 

as permeation enhancers of the above said active agents a combination consisting substantially of an aliphatic 
alcohol having general formula CH3(CH2)nCH20H wherein n = 8-16 and of a monoalkylether of diethylene 
glycol; 

as a vehicle or carrier, a combination of an aikanol of 2-4 C atoms, a glycol and water; 
10 - as gelling agent a polymer or copolymer of acrylic acid; 
- a tertiary amine as a thickening and neutralizing agent. 

2. Pharmaceutical formulation according to claim 1 wherein the active agents are 1 7-p-estradiol and norethindrone 
taken separately or in combination between them. 

15 

3. Pharmaceutical formulation according to claim 1 wherein the active agents are 1 7-p-estradiol and norethindrone 
acetate taken separately or in combination between them. 

4. Pharmaceutical formulation according to claim 1 or 2 wherein the aliphatic alcohol is lauryl alcohol and the 
20 monoalkyl ether of diethylene glycol is the monomethyl- or the monoethyl-ether, the aikanol of 2-4 C atoms is 

ethanol, the glycol is propylene glycol, the tertiary amine is triethanolamine. 

5. Pharmaceutical formulation according to claim 1 containing between 0.02 and 0.09% (w/w) of 1 7-p-estradiol, be- 
tween 0.30 and 1.50% (w/w) of norethindrone acetate, between 0.4 and 6.0% (w/w) of lauryl alcohol, between 1 

25 and 15% (w/w) of diethylene glycol monoethyl ether, between 20 and 65% (w/w) of ethanol, between 1 and 12% 
(w/w) of propylene glycol, between 20 and 65% (w/w) of water, between 0.5 and 4% (w/w) of polymer or copolymer 
of acrylic acid, between 0.05 and 1% (w/w) of triethanolamine. 

6. Pharmaceutical formulation according to claim 1 containing: 1 7-p-estradiol 0.06% (w/w), norethindrone acetate 
30 1 ,20% (w/w), lauryl alcohol 2.00% (w/w), diethylene glycol monoethyl ether 5.00% (w/w), ethanol 44.49% (w/w), 

propylene glycol 6.0% (w/w), water 39.45% (w/w), polymer or copolymer of acrylic acid 1.20% (w/w), trieth- 
anolamine 0.40% (w/w), flavouring agents 0.20% (w/w). 

7. Pharmaceutical formulation according to claim 1 wherein as active 0 agent are present 1 7-p-estradiol and nore- 
35 thindrone acetate in a weight ratio 1 :20. 

8. Pharmaceutical formulation according to claim 1 wherein the permeation enhancer comprises n-decanol in amount 
of 1% (w/w) on the whole formulation. 

40 9. Pharmaceutical formulation according to claim 1 wherein the permeation enhancer comprises oleyl alcohol in 
amount of 1% (w/w) on the whole formulation. 

10. Pharmaceutical formulation according to claim 1 wherein as active agent are present 1 7-p-estradiol and norethin- 
drone in a weight ratio 1 :8. 

45 

11. Pharmaceutical formulation according to claim 1 wherein as active agent are present 1 7-p-estradiol and medrox- 
iprogesterone acetate in a weight ratio 1 :5. 



so PatentansprUche 

1 . Eine pharmazeutische Formulierung in Form eines Gels, welches fur die transdermale Verabreichung eines aktiven 
Wirkstoffes aus der Klasse der Ostrogene Oder der Progestine Oder einer Mischung von Substanzen aus beiden 
Klassen geeignet ist und sich wie folgt zusammensetzt: 

55 

- als Permeationsenhancer fur die oben erwahnten aktiven Wirkstoffe ist eine Kombination enthalten, die im 
Wesentlichen aus einem aliphatischen Alkohol mit der allgemeinen Formel CH3(CH2)nCH20H besteht, wobei 
n = 8-16 ist, und einem Monoalkylether von Diethylenglycol; 
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- als Vehikel Oder Trager 1st eine Mischung aus einem Alkohol mit 2-4 C-Atomen, einem Glycol und Wasser 
zugefugt; 

- als Geliermittel dient ein Polymer Oder Copolymer der Acrylsaure; 

als Verdickungs- und Neutralisierungsagens ist ein tertiares Amin enthalten. 

5 

2. Eine pharmazeutische Formulierung gernaB Anspruch 1 , wobei es sich bei den aktiven Wirkstoffen urn 1 7-p-6stra- 
diol und Norethindron handelt, die entweder einzeln oder in Kombination eingesetzt werden. 

3. Eine pharmazeutische Formulierung gernaB Anspruch 1 , wobei es sich bei den aktiven Wirkstoffen urn 1 7-p-6stra- 
10 diol und Norethindronacetat handelt, die entweder einzeln Oder in Kombination eingesetzt werden. 

4. Eine pharmazeutische Formulierung gernaB Anspruch 1 oder 2, wobei es sich bei dem aliphatischen Alkohol urn 
Laurylalkohol und bei dem Monoalkylether von Diethylenglycol urn den Monomethyl- oder den Monoethylether 
handelt; das Alkanol mit 2-4 C-Atomen ist Ethanol, das verwendete Glycol ist Propylenglycol und das tertiare Amin 

*5 istTriethanolamin. 

5. Eine pharmazeutische Formulierung gernaB Anspruch 1 mit einem Anteil zwischen 0,02 und 0,09 Gew.% 17-0- 
Ostradiol, zwischen 0,30 und 1 ,50 Gew.% Norethindronacetat, zwischen 0,4 und 6,0 Gew.% Laurylalkohol, zwi- 
schen 1 und 15 Gew.% Diethylenglycolmonoethylether, zwischen 20 und 65 Gew.% Ethanol, zwischen 1 und 12 

20 Gew.% Propylenglycol, zwischen 20 und 65 Gew.% Wasser, zwischen 0,5 und 4 Gew.% Polymer oder Copolymer 

der Acrylsaure und zwischen 0,05 und 1 Gew.% Triethanolamin. 

6. Pharmazeutische Formulierung gernaB Anspruch 1 , die wie folgt enthalt: 0,06 Gew.% 1 7-p-6stradiol, 1 ,20 Gew. 
% Norethindronacetat, 2,00 Gew.% Laurylalkohol, 5,00 Gew.% Diethylenglycolmonoethylether, 44,49 Gew.% 

25 Ethanol, 6,0 Gew.% Propylenglycol, 39,45 Gew.% Wasser, 1 ,20 Gew.% Polymer oder Copolymer der Acrylsaure, 

0,40 Gew.% Triethanolamin, 0,20 Gew.% Geschmacksstoffe. 

7. Pharmazeutische Formulierung gernaB Anspruch 1 , worin als aktive Wirkstoffe 1 7-[J-6stradiol und Norethindron- 
acetat in einem Gewichtsverhaltnis von 1 :20 vorliegen. 

30 

8. Pharmazeutische Formulierung gernaB Anspruch 1, worin der Permeationsenhancer aus einem n-Decanol mit 
einem Anteil von 1 Gew.% an der Gesamtformulierung besteht. 

9. Pharmazeutische Formulierung gernaB Anspruch 1 , worin der Permeationsenhancer aus einem Oleylalkohol mit 
35 einem Anteil von 1 Gew.% an der Gesamtformulierung besteht. 

10. Pharmazeutische Formulierung gernaB Anspruch 1 , worin als Wirkstoffe 1 7-|J-6stradiol und Norethindron in einem 
Gewichtsverhaltnis von 1 :8 vorliegen. 

40 11. Pharmazeutische Formulierung gernaB Anspruch 1 , worin als Wirkstoffe 1 7-p-6stradiol und Medroxiprogesteron- 
acetat in einem Gewichtsverhaltnis von 1 :5 vorliegen. 



Revendications 

45 

1. Formulation pharmaceutique sous forme d'un gel approprte k ('administration transdermique d'un agent actif de 
la classe des oestrog&nes ou de la classe des progestines, ou d'un m6lange des deux, comprenant : 

- en tant que stimulateurs de permeation desdits deux agents actifs ci-dessus, une combinaison consistant 
so substantiellement en un alcool aliphatique ayant laformule g6n6rale CH 3 (CH 2 ) n CH 2 OH dans laquelle n « 8-1 6 

et en un monoalkylether de dtethylfeneglycol ; 

en tant que v6hicule ou porteur, une combinaison d'un alcanol & 2 k 4 atomes de carbone; d'un glycol et d'eau ; 

- en tant qu'agent g6lifiant, un polymfcre ou copolym&re d'acide acrylique ; 
une amine tertiaire en tant qu'agent 6paississant et neutralisant. 

55 

2. Formulation pharmaceutique selon la revendication 1 , dans laquelle les agents actifs sont le 1 7-0-oestradiol et la 
nor6thindrone pris s6par6ment ou en combinaison entre eux. 



23 



EP0 811 381 B1 

3. Formulation pharmaceutique selon la revendication 1 , dans laquelle les agents actifs sont le 1 7-p-oestradiol et 
I'ac&ate de norethindrone pris s6par6ment ou en combinaison entre eux. 

4. Formulation pharmaceutique selon la revendication 1 ou la revendication 2, dans laquelle I'alcool aliphatique est 
5 I'alcool laurylique et le monoalkyl-ether de diethyieneglycol est le monomethyl- ou ie monoethyl-ether, I'alcanol h 

2-4 atomes de carbone est methanol, le glycol est le propylfcneglycol et I'amine tertiaire est la triethanolamine. 

5. Formulation pharmaceutique selon la revendication 1, contenant entre 0,02 et 0,09 % (p/p) de 1 7-p-oestradiol, 
entre 0,30 et 1 ,50 % (p/p) d'acetate de norethindrone, entre 0,4 et 6,0 % (p/p) d'alcool laurylique, entre 1 et 15 % 

10 (p/p) de mono6thyl-ether de diethylfcneglycol, entre 20 et 65 % (p/p) d'ethanol, entre 1 et 12 % (p/p) de propylfe- 

neglycol, entre 20 et 65 % (p/p) d'eau, entre 0,5 et 4 % (p/p) de polym&re ou copolym&re d'acide acrylique, entre 
0,05 et 1 % (p/p) de triethanolamine. 

6. Formulation pharmaceutique selon la revendication 1 , contenant: du 1 7-p-oestradiol, 0,06 % (p/p), de I'ac6tate de 
15 nor&hindrone, 1 ,20 % (p/p), de I'alcool laurylique, 2,00 % (p/p), du monoethyl-ether de diethylfcneglycol, 5,00 % 

(p/p), de Mthanol, 44,49 % (p/p), du propyl&neglycol, 6,0 % (p/p), de I'eau, 39,45 % (p/p), du polym£re ou copo- 
lym&re d'acide acrylique, 1 ,20 % (p/p), de la triethanolamine, 0,40 % (p/p), des agents aromatisants, 0,20 % (p/p). 

7. Formulation pharmaceutique selon la revendication 1 , dans laquelle sont presents en tant qu'agents actifs, le 1 7-fJ- 
20 oestradiol et I'ac6tate de norethindrone dans un rapport pond6ral de 1 :20. 

8. Formulation pharmaceutique selon la revendication 1, dans laquelle le stimulateur de permeation comprend du 
n-d6canol & raison de 1 % (p/p) par rapport k la formulation totale. 

25 9. Formulation pharmaceutique selon la revendication 1, dans laquelle la stimulateur de permeation comprend de 
I'alcool oieylique & raison de 1 % (p/p) par rapport k la formulation totale. 

10. Formulation pharmaceutique selon la revendication 1 , dans laquelle sont presents en tant qu'agents actifs, le 1 7-p- 
oestradiol et la norethindrone dans un rapport pond6ral de 1 :8. 

30 

11 . Formulation pharmaceutique selon la revendication 1 , dans laquelle sont presents en tant qu'agents actifs, le 1 7-p- 
oestradiol et I'acetate de medroxiprogest6rone dans un rapport ponderal de 1 :5. 
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